Bethe's stopping-power theory, and can be expected to be reliable also at low energies where the Bethe theory no longer holds, because the effective charge of deuterons and positively charged mesons can be expected to be the same as that of protons. The collision stopping power for a deuteron or positively charged pion or meson of energy T can, therefore, be obtained as the stopping power of a proton with kinetic energy (M/Mp)T, where M/Mp is the ratio of 76 the particle mass to the proton mass. The mass ratios are 1.99901, 0.14875 and 0.11261 for deuterons pions and muons, respectively. For deuterons it i~ sufficient to look up collision stopping powers for protons at kinetic energy 2T, whereas for mesons interpolation with respect to energy in the main tables is required.
It is also possible to obtain csda ranges for deuterons and positively charged pions and mesons from the main tables, using the scaling relation, Eq. (7.3) and assuming the correction factor, Fcom to be unity. This assumption is justified provided the initial particle energies are high enough so that the influence of the nuclear stopping power on the ranges is negligible.
The results for the 74 materials in the main tables have also been arranged as a computer-readable data base consisting of 74 files for protons and 74 files for alpha particles. Each of these files is labelled by an extension that is equal to the ID number of the material. For elements, the ID number is equal to the atomic number. For compounds and mixtures, the correspondence between ID numbers and names of materials is given in Table 1 .2. Software is available (Berger, 1992) which can be used for accessing the database, and for interpolating in the stopping-power and range tables with respect to energy.
In Section 5 and elsewhere, various comparisons have been presented between tabulated and experimental stopping powers. The dispersion of the experimental points around the adopted curve of stoppingpower us. energy provides a rough indication of the uncertainties of the tabulated collision stopping powers. Such comparisons for protons are shown in Figs. 3.2 and 3.3, 5.1a-d, 5.2a-d, 5.3a-c, and in Table 5 The uncertainties of the tabulated collisions stopping powers are smallest at energies above, say, 1 MeV for protons and 4 MeV for alpha particles, where the Bethe theory is reliable and extensive accurate measurements are available, especially for protons. In this energy region, the uncertainties are 1 to 2 percent for elements, and may range from 1 to 4 0.80 6.481E+Ol 6.775E+Ol 7.363E+Ol 7.095E+Ol 8.074E+Ol 7.245E+Ol 7.340E+Ol 7.669E+Ol 7.720E+Ol 7.423E+Ol 0.90 5.919E+Ol 6.l89E+Ol 6.718E+Ol 6.472E+Ol 7.354E+Ol 6.609E+Ol 6.692E+Ol 6.990E+Ol 7.034E+Ol 6.773E+Ol 10 The uncertainties are mainly due to systematic errors rather than statistical uncertainties. It is, therefore, questionable whether the concept of a standard deviation is applicable. However, if one wants to follow the recommendations ofCIPM (1981), also given in Giacomo (1981) , then the estimates given might be converted to "standard deviations" by multiplying them by a factor of about one half.
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protons and alpha particles are typically 2 to 5 percent at 1000 keY, 5 to 10 percent at 100 keY, 10 to 15 percent at 10 keY, and 20 to 30 percent at 1 keY. Measurements of stopping powers at energies below 10 keY are very scarce, so that the tabulated results between 10 and 1 keVare mainly based on extrapolation of fitting formulas, assuming an energy dependence proportional to T1 / 2, which has some theoretical justification. The comparisons in Figs. 4.1a-c of nuclear stopping powers calculated with different assumed ion-atom potentials suggest that the uncertainties of the tabulated nuclear stopping powers for alpha particles may be 5 to 10 percent at 100 keY, 10 percent at 10 keVand 10 to 20 percent at 1 keY.
